Abstract. The methods for testing total organic carbon in crystalline salt from wastewater by Multi N/C 2100S instrument were introduced. Salt crystals from wastewater zero discharge process, and under the condition of quantitative dilution of the solution to 2.35% salt content, the feasibility of using Multi N/C 2100S total organic carbon analyzer to accurately determine the content of organic carbon in high salt brine was studied. The accuracy and precision of the TOC method for high salt water samples were analyzed. The results showed that the total organic carbon analyzer could be used for the detection of high salt water and the characterization of organic compounds in crystalline salt with zero discharge from waste water.
Introduction
Coal gasification wastewater mainly comes from the gas washing, fractionation and condensation section [1] . This kind of wastewater has a large amount of water, complex water quality, mainly phenol and ammonia [2, 3] , and contains a large number of toxic pollutants, such as biphenyl, pyridine indole and quinoline, and is toxic. The wastewater was treated by biochemistry, advanced treatment and membrane concentration and reuse, and high concentration brine containing organic substances was produced. The treatment of high concentration salt wastewater is a big bottleneck restricting the development of new coal chemical industry, and there are many disputes on the application of zero discharge technology of wastewater. No matter in evaporation pond or evaporation crystallization process, a large number of organic compounds and salts are mixed to form mixed salts. In order to characterize the content of organic compounds in impurities and to determine whether they are hazardous wastes, it is necessary to analyze whether they can be used as raw salts in chlor-alkali chemical and soda chemical industries.
Total organic carbon (SOC) is a comprehensive indicator of total organic compounds in water. In recent years, various types of TOC analyzers have been developed by domestic and foreign manufacturers, and [4] has been well applied. Among them, the determination of organic carbon content in high salt samples has always attracted much attention [5] . Salinity disturbance has always been a problem for analysts in the determination of organic pollutants in high salinity water samples (such as seawater, oilfield wastewater, etc.). At present, there are some limitations in the analysis of total organic carbon (TOC) in high salt samples, and this kind of research is rarely reported at home and abroad [6] [7] [8] [9] [10] [11] . In view of zero discharge crystalline salt from wastewater, the feasibility of accurately determining organic carbon content in brine by using German Jena multi-N/C2100S total organic carbon analyzer is considered when the salt content is 2.35% by quantitative dissolution dilution.
Materials and Methods
Equipment and Materials. Mulit N/C 2100S total organic carbon analyzer, Analytik Jena AG, German.40% phosphoric acid solution, total organic carbon standard solution and Sodium Chloride Solution. Experimental Protocol. The test method and procedure were determined by GB13193-91 [6] water quality total organic carbon (TOC) -non-dispersive infrared absorption method.
Results and Discussion
Standard Curve. A standard organic carbon reserve solution with concentration of 400 mg/L was prepared by using a single standard pipette to absorb 20.00 mL organic carbon standard sample in a 50 mL volumetric flask and diluting it with high purity water to the standard line. The 50.00mL organic carbon standard reserve solution was absorbed in a 200 mL volumetric bottle with a single standard pipette, and then diluted with high purity water and mixed with the standard line. The standard organic carbon standard solution with a concentration of 100mg/L was prepared. It can be stored steadily for a week at 4 °C. The standard series is shown in Tab.1 and Tab.2. The average value of blank is: 0.2mg/L The standard deviation S is: 0.05mg/L According to formula A.1, the detection limit MDL is obtained.: 0.1mg/L MDL=t(n-1,0.99)×S
(1) Where: MDL--Method Detection Limit; n--Sample parallel determination times; t--t distribution with degree of freedom n-1 and confidence level of 99%; S--Standard deviation of N times parallel determination. When the degree of freedom is 7 and the confidence level is 99%, the T value is 2.998. With a 4 fold detection limit as the lower limit, the lower limit is 0.4mg/L According to the standard method, the detection limit is 0.1mg/L and the lower limit is 0.4mg/L, which meets the requirements of the direct method of combustion Oxidation-non-dispersive Infrared absorption (HJ 501-2009). (The detection limit of the national standard method is 0.1mg/L and the lower limit is 0.5mg/L.)
Precision. Purchase total organic carbon concentration of 8.08 mg/L (standard sample certificate marked concentration), 73.9 mg/L two standard samples. Sodium chloride (analytical purity) was dissolved in two standard samples to form 2.35% sodium chloride solution, and the sample with 73.9 mg/L concentration was diluted with 4.7% sodium chloride solution. The solution with TOC concentration of 37.0 mg/L was prepared. The relative standard deviations of the three samples were calculated for six times. The results were shown in Tab.4. The relative standard deviations of 8.08 mg/L, 37.0 mg/L and 73.9 mg/L standard samples were 0.9%, 0.3% and 0.5% respectively, which were in accordance with the requirements of the Direct Method for Determination of Total Organic Carbon in Water Quality (HJ 501-2009). The relative standard deviation of 0mg/L standard solution was 2.9%. Accuracy. Purchase two standard samples with TOC concentration of 8.08 mg/L (standard sample certificate marked concentration), 73.9 mg/L, respectively. Sodium chloride (analytical purity) was dissolved in two standard samples to form 2.35% sodium chloride solution, and the sample with 73.9 mg/L was diluted with 4.7% sodium chloride solution, and the solution with TOC concentration of 37.0 mg/L was prepared. The three samples were determined in parallel for 6 times, the results were shown in Tab.5. The relative errors of 8.08 mg/L, 37.0 mg/L and 73.9 mg/L were 6.0%, 1.3% and 1.5% respectively, which accorded with the requirement of Direct Determination of Total Organic Carbon in Water Quality by Combustion Oxidation-Non-Dispersive Infrared Absorption Spectrometry (HJ 501-2009).
The above experimental data show that the method has good linearity, precision and accuracy, and the technical parameters are in accordance with the requirements of "Determination of Total Organic Carbon in Water Quality Combustion Oxidation-Non-Dispersive Infrared Absorption Method (HJ 501-2009)". It can be used for the detection of high salinity wastewater. It is used to characterize organic matter in zero crystallization of waste water.
Conclusion
Using Mulit N/C 2100S total organic carbon analyzer, the combustion Oxidation-non-dispersive Infrared absorption method has good linearity, and has good precision and accuracy. It can be used for the detection of high salinity wastewater, so it is suitable for characterizing organic compounds in crystalline salts with zero discharge from wastewater.
